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Controllable Synthesisand UV-Vis Spectral Analysis of Silver
Nanoparticles in AOT Microemul sion
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1. School of Pharmaceutical Science, Southern Medical University , Guangzhou 510515, China

2. State Key Laboratory of Material Processing and Die & Mould Technology , Huazhong University of Science and Technology ,
Wuhan 430074, China

Abgract Colloidal slver nanoparticles were synthesized in water-irroil microemulsion usng slver nitrate solubilized in the water
core of a microemulson as source of slver ions, hydrazine hydrate sol ubilized in the water core of another one as reducing agent ,
cyclohexane as the continuous phase, and sodium bis(2-ethylhexyl) sulfosuccinate (AOT) as the surfactant. The main factors
affecting the formation of silver nanoparticles were systematically studied. Ultraviolet-visble (UV-Vis) spectra were used for
analyzing the effects of reaction parameters, including the type of reducing agents, the molar ratio of water to surfactant and the
concentration of AgNOz and AOT and 0 on, on the formation of slver nanoparticles. Origina resultsfor the controllable syn-
thesis of dlver nanoparticles were obtained when the synthes's proceeded in AO T-cyclohexane- AgNOsz microemulson. The UV-
Vis gpectra of slver solsformed in the microemulson with various parameters were studied systematically. The results show
that the amount and average size of the obtained nanoparticles obvioudy depend on the above parameters. When the concentra-
tion of AgNO:z islower, smaler slver nanoparticles are easy to form by increasng the concentration of AgNOsz appropriately.
The higher W val ue wasfound to form larger numbers of slver nanoparticles with larger particle sze. Compared to the solubility
of NaBH4 in AOT reverse micelles, hydrazine hydrate is well solublein these micelles, and thusit isfavorable to reduce the sl-
ver ions olubilized in the water core of AOT-cyclohexane- AgNOs microemulsion. The increase in the concentration of AOT in-
duces an increase in the number of AOT micelles and a decrease in the molar ratio of water to surfactant. Asaresult, the solubi-
lization capacity of reactantsin the micelles increases and the radii of the micelles decrease. That is to say, with the increase in
AOT concentration, the amount of the formed nanoparticles increases and the average sze of the particles decreases.
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